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Ceremonies 


‘Two ceremonies in one day marked 
the completion in late July of two 
vitally significant Gulf Coast highway 
projects. 

The Texas Highway Commission 
journeyed to the coastal area on July 
26 to formally dedicate the $4.2 mil- 
lion Galveston Causeway and a $10.2 
million, three-mile segment of the 
Southwest Freeway in Houston. 

On the Galveston Causeway the 
Highway Commission joined with 


State Highway Engineer D. C. Greer 
and city and county officials in cut- 
ting a 40-foot white ribbon to dedi- 
cate the new structure—near the site 
where, a hundred years ago, Union 
and Confederate forces fought for 
possession of an older bridge linking 
Galveston Island with the mainland. 

Highway officials recognized at the 
dedication ceremonies included W. E. 
Carmichael, District Engineer, and 
George Munson, District Construction 


Engineer, both of Houston; A. C. Ky- 
ser, Engineer-Manager, Houston Ur- 
ban Project; J. L. Baker, District De- 
signing Engineer at Houston; R. B. 
Alexander, Bridge Engineer, Austin; 
Claude Riney, Supervising Resident 
Engineer at Galveston; and Lowell 
S. Cox, Division Engineer of the 
Bureau of Public Roads. 

In a short address to the estimated 
crowd of 1,000, Highway Commission 
Chairman Herbert C. Petry Jr. said, 
“Our needs always far exceed our 
anticipated revenues. It is often a very 
difficult task to try to determine 
among very worthy projects which 
should come first and which should 
come second. We have followed a pol- 
icy of ‘pay as you go,’ and this proj- 
ect is paid for—every dime of it.” 

_ After a luncheon in their honor, 


Commission Chairman H. C. Petry 
Jr. and Houston dignitaries pose 
with what may be the biggest pair 
of scissors ever used in the dedica- 
tion of a highway. 


Petry addresses crowd at the for- 
mal dedication of a three-mile seg- 
ment of the Southwest Freeway in 
Houston. The Commissioners and 
highway officials were honored by 
Houston Chamber of Commerce 
and county dignitaries for their co- 
operation in making the new free- 
way possible. 


the highway officials drove to Hous- 
ton where they dedicated a_three- 
mile section of the Southwest Free- 
way (U. S. 59). Ribbon-cutting cere- 
monies opened up traffic between 
Hawthorne on the east and Kirby on 
the west. Houston Chamber of Com- 
merce officials held a dinner that 
night to pay tribute to the Highway 
Commission and the Department. 

The Galveston causeway is the cul- 
mination of over 100 years of ef- 
forts to permanently tie the island 
with the mainland. At least two wood- 
en trestles and bridges have been 
damaged or completely destroyed by 
storms, beginning with the storm of 
1900. A tie-in with the mainland has 
always been the lifeblood of the is- 
land city. Protection of the first rail- 
road bridge, completed in 1859, was 
one of the most important tasks dur- 
ing the Civil War. Fort Moore, locat- 
ed at Eagle Grove, was equipped with 
two 32-pound cannons and two 18- 
pounders to protect the bridge from 
Union forces. And, although the city 
changed hands from the Confederacy 
to the Union back to the Confeder- 
acy in only three months, the bridge 
was never destroyed. 

The new causeway has a three- 
lane, 40-foot roadway, flanked by two- 
foot refuge walks with parapet walls 
and aluminum railing. The new 
structure is 8,400 feet long and is the 
second bridge in Texas on which 
parts were precast on dry land and 
floated to the site. The new bridge, 
designed to withstand 150-mile-an- 
hour winds, is only 22 feet from the 


Commissioner Hal Woodward 
speaks briefly to Houston res- 
idents during dedication of 
the Freeway segment... 


as does Commissioner Charles 
Hawn in giving credit to the 
local citizens in helping to 
make the Freeway system in 
Houston a reality. 


old structure but it is 51 feet higher. 
The 73 feet of vertical clearance over 
a 105-foot-wide channel opening is 
to allow intracoastal traffic to pass 
without holding up motor traffic. The 
old causeway has a bascule draw- 
bridge to allow navigation of the 
canal. 

Plans are to raise the existing 
bridge to the height of the new one, 
thus giving Galveston three lanes of 
trafic in each direction. The double 
causeway is expected to reach its daily 
peak load of 65,000 cars by 1975. 

Work on the structure began in 
September 1959, by the Texas Gulf 
Construction Company and was com- 
pleted at a cost of $4.2 million. 

With the exception of the 410-foot 
(130-150-130) all-welded — steel-girder 
channel unit, all spans and substruc- 
ture are concrete. Spans were made 
67 feet 2 inches long in order to 
align every third supporting bent with 
existing piers. The superstructure con- 
sists of six prestressed-precast concrete 


beams with cast-in-place concrete 


deck and diaphragms making possible 
economical construction for spans of 
this length. The bridge, except for 
abutments, is supported on twenty- 
inch-square prestressed, precast con- 
crete piling driven approximately 80 
feet below the bottom of the bay. 
Builders used over 670 miles of high- 
strength steel cable in the beams and 
piling. 

Trafic to Galveston Island is in- 
creasing daily and the causeway is 
carrying an average of 25,000 cars per 
day during the summer months. In 
the past twelve months the bascule 
had to be raised an average of 580 
times per month, or almost twenty 
times each day for water trafic. This 
stopping motor traffic has contributed 
to a number of accidents, some of 
which resulted in fatalities. The new 
causeway provides for the uninter- 
rupted How of traffic. 

District Engineer Carmichael super- 
vised construction of the bridge and 
Riney was Supervising Resident En- 
gineer. 

Through the years four causeways, 
excluding the new = structure, have 
been constructed from Virginia Point 
to Galveston Island. From 1842 to 
1859 a steam ferry was the only means 
of contact between the island and the 
mainland. 


In 1859 the first causeway was com- 
Houston, 
and Henderson Railroad. It was a 


pleted by the Galveston, 
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The Texas Highway Commission, the State Highway Engineer, and city 
and county officials cut a 40-foot ribbon simultaneously in dedicating 


the new Galveston Bay Causeway. 


wooden trestle used by all other rail- 
way lines to the island. In 1893 a 
wagon bridge was built by the Mis- 
sourt Valley Bridge and Iron Works. 
Both bridges were demolished in the 
storm of 1900. The third bridge be- 
tween the two points was completed 
in 1912 and maintained by several 
railroads and Galveston County. The 
concrete-arch causeway consisted of a 
wood floor and bascule span with a 
roadway that varied from 18 to 35 
feet. Approaches to the bridge were 


State Highway Engineer D. C. 
Greer makes a short address in for- 
mally dedicating the new Galves- 
ton Bay Causeway. Greer paid 
tribute to the city and county of- 
ficials who cooperated with the 
Highway Department in making the 
bridge possible. 


damaged by the 1915 storm but the 
concrete arches and draw span re- 
mained intact. It was redesigned to 
carry two-way traffic which included 
railroad tracks, lanes for vehicles, and 
pedestrian walkways. Remodeling was 
completed in 1922 and is still in use 
as the present railroad crossing. 

In 1938, the fourth bridge was com- 
pleted by the Texas Highway De- 
partment. This structure is reinforced 
concrete with four 10-foot lanes and 
is in use today as the main thorough- 
fare for highway traffic. When an ac- 
cident closed the bridge for a short 
time in 1952, a delegation from Gal- 
veston urged the State Highway Com- 
mission to widen and raise the exist- 
ing causeway so it would not require 
a draw span, and asked the Commis- 
sion to consider building a new cause- 
way. 

Dedication of the three-mile stretch 
of Southwest Freeway is only a seg- 


The new causeway is the fifth structure to connect Galveston with the 
mainland in over 100 years. This 8,700-foot bridge took two years to 


complete at a cost of $4.2 million. 


ment of the proposed 240 miles of 
freeway scheduled to be built in Har- 
ris County by 1972. Eventually the 
Gulf Freeway and the Southwest Free- 
way will tie in at Pierce and Chartres 
streets near downtown Houston. How- 
ever, completion date is still four 
years away. 

The Southwest Freeway is a radial 
freeway serving the southwest area 
of Houston and will ease trafic con- 
gestion by relieving numerous over- 
crowded city streets. Four streets in 
downtown Houston feed into the new 
segment and interchange with three 
streets on the west end. Freeways are 
designed for projected capacities in 
twenty years and capacity of the 
Southwest Freeway is expected to 
reach 130,000 cars daily by 1980. 

The new segment was begun in 
1959 by four contractors: Williams 
Brothers, F. M. Reeves, Texas Bitu- 
lithic, and Cage Brothers. Cost of the 


six-lane thoroughfare was $10.2 mil- 
lion, including right of way. Construc- 
tion costs totaled $6.2 million. 

A. C. Kyser, Engineer-Manager, 
Houston Urban Project, said the 
structures across the new freeway were 
erected using the latest techniques in 
prestressed concrete construction— 
methods which kept the cost to only 
$4.30 per square foot. Kyser said this 
low cost makes the structures among 
the cheapest of their kind in the coun- 
try. Many states figure between $15 
and $20 for the same kind of struc- 
tures, he said. 

Concrete-beam sections for the 
bridges were poured over cables in- 
stalled in conduit, cured, and then 
the cables stretched. This method 
saved approximately two feet in depth 
of beams and eliminated the necessity 
for construction in water-bearing 
sand. 

Approximately 2,500 feet of the 
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OLD AND NEW—The old Galveston 
causeway is 51 feet lower than the 
new structure on the right. 


freeway are twenty feet above street 
level and average cost was $4.70 per 
square foot, a littke more than the 
bridge crossings. 

Kyser estimates 35.6 more miles of 
freeways will be opened to traffic in 
Harris County in the next eighteen 
months. Some of the existing roads 
are being converted to freeways, he 
said. 

When the Federal Aid Highway 
Act was passed in 1956, only 14.5 
miles had been completed in the 
county. In four and a half years since 
then, 37.4 miles have been finished. 
Of the proposed 240 miles of free- 
ways, 51.9 miles have been opened to 
trafic and right of way for 53.9 more 
miles has been purchased, Kyser said. 

When the system is completed in 
1972, total cost will be $238 million. 
Of this total, $207 million is tabbed 
for construction and $31 million for 
right of way. 


Corniel G. Curtis Jr. 


Richard Schieffer 


Curtis Heads Insurance Division 


Corneil G. 
named Director of Insurance Divi- 


Curtis Jr. has been 


sion, replacing Richard Schiefter, ef- 
fective August 21. 

Schieffer, who became Director of 
D-20 on March | of this year, has re- 
quested that he be relieved of Di- 
vision-Head_ responsibilities due to 


the recurrence of a heart condition. 

Curtis formerly held the title of 
Assistant Director of Insurance Di- 
vision—which title Schieffer now as- 
sumes. Curtis has been with the De- 
partment for 24 years, serving for- 
merly with Maintenance and Ac- 
counting Divisions before joining In- 


surance Division in 1939. Born in 
Paris, Texas, the 45-year-old Curtis 
has been continuously employed by 
the Highway Department since 1937 
except for two and one-half years 
army service during World War II. 
Curtis attended Paris Junior College 
and The University of Texas. 


EQUIPMENT 


preventive maintenance 


IMPROVEMENT 


The Bryan District has set up 
equipment-cost records in an effort 
to reduce depreciation losses and to 
obtain longer low-cost service from 
rolling stock. Results have given val- 
uable comparative cost data and en- 
abled the district, through improved 
preventive maintenance, to secure ad- 
ditional mileage out of their equip- 
ment at low cost. 

Says Lowell Jones, Bryan District 
Equipment Supervisor, “We figure 
that when a piece of equipment is 
fully depreciated there remains a 
good amount of lower-cost mileage in 
most of it. Of course, we analyze the 


various units for their past history on 
costs and performance, their estimat- 
ed need of repairs if any, and the 
potential amount of service remain- 
ing. If this analysis indicates that we 
have an expectancy of substantial 
usage left, we of course continue it 
in service. We have found that much 
of our equipment formerly traded 
at around 75,000 miles can often be 
economically run another year or 
more—and we have the figures to 
back us up.” 

Some months ago we embarked on 
a maintenance warehouse service fa- 
cilities improvement program. Hy- 
draulic lifts, heavy-duty compressors, 
and tire-changing equipment and 
tools have been provided all per- 
manent site section warehouses within 
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the District. This action has resulted 
in better tire care and greatly im- 
proved equipment maintenance. Fur- 
thermore, this program—spearheaded 
by our District Engineer, Administra- 
tive Engineer, Maintenance Engineer, 
and Superintendent—has had the full 
cooperation of all our Foremen and 
operators. Our tire-recapping  pro- 
gram has progressed to the point that 
we have passed 40 per cent recaps 
to new tire purchases. Our service 
facilities in the District shops and 
maintenance warehouses are vastly 
improved, and we actually feel that 
by the end of this next year we 
will have succeeded in lowering our 
total equipment expense by at least 
10 per cent over averages of past 
years. 
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Manual of Testing Procedures 


A “Bible” of test procedures has 
just been published by the Materials 
and ‘Tests Division. 


Purpose of the new manual is to 
standardize test procedures in_ lab- 
oratories which test materials for con- 
formance to the Department’s specifi- 
cations. Materials used by contractors 
building highways for the Department 
must be tested by these methods to as- 
sure their compliance with Depart- 
mental. specifications. The manual 
also will be an aid to commercial 
labs that frequently test materials for 
contractors, cities, counties, and indi- 
viduals when these test procedures 
are specified. 

The two-volume edition of the 
Manual of Testing Procedures ranks 
alongside many epic movies in at 
least one respect—it was almost two 
years in the making. Each section of 
the Lab was responsible for writing 
and compiling its own test proce- 
dures, and Supervising Field Engineer 
Homer A. Meier edited the manual. 
The new guide replaces a much- 


revised manual in use for the past 
two decades. 

A nineteen-ring looseleaf book is 
used for the manual so that changes, 
deletions, or additions can be made 
without any trouble. Each set of two 
volumes is numbered and the Division 
maintains a record of these sets and 
their location. It plans to transmit ad- 
denda sheets as the occasion arises. 
The manual contains eight sections 
ranging from Soils to Paint and run- 
ning to several hundred pages. Each 
section is a complete unit with the 
divider sheet forming a_ self-cover. 
With this system a plant which manu- 
factures cement can order only the 
Cement Section without having to 
buy both volumes. 

The plastic blue cover was designed 
by Harry Sandberg, Principal Labo- 
ratory Engineer. Stamped in white is 
the seal of the Division which rep- 
resents three kinds of tests: physical, 
chemical, and nondestructive. The 
new manual already is being revised. 
Since both volumes are completely 


full, the material is being reprinted 
in double-column form, which will 
cut the volumes to about half their 
present size. 

The Division chose a quotation 
from Louis Pasteur as a preface to the 
manual: “Take interest, I implore 
you, in those sacred dwellings which 
one designates by the expressive term: 
Laboratories. Demand that they be 
multiplied, that they 
These are the temples of the future 
—temples of well-being and of hap- 
piness. There it is that humanity 
grows greater, stronger, better.” And 


be adorned. 


inside the cover of each section in 
bold letters: “One test is worth a 
thousand expert opinions.” 

The manual is based on standards 
of the American Association of State 
Highway Officials and the American 
Society for Testing Materials. Test- 
ing procedures fall into three general 
groups: (1) those which follow a na- 
tional standard without modification, 
(2) those following a national stand- 
ard but modified to meet conditions 


that exist in Texas, and (3) those 
developed outright by the Materials 
and ‘Testis Division. Some of the lat- 
ter represent the essence of many 
years of research. 

Volume One of the manual con- 
tains only two sections, Soils and 
Bituminous. Soils, perhaps the largest 
section, contains subjects that range 
from surveying and sampling soils for 
highways and the determination of 
soil constants by way of foundation 
engineering, to the triaxial compres- 


sion test. Sieve analysis of fine and 
coarse aggregates is described in the 
Bituminous Section, along with the 
design of bituminous mixtures, the 
Hveem Stability test, and the exami- 
nation of existing pavements by ex- 
traction and recovery. Even the per- 
centage of white rock contained in 
native rock asphalt is covered. 

In Volume Two there are six sec- 
tions: Cement, Physical, Asphalt, 
Chemical, Structural, and Paint. Phys- 
ical Section test methods concern the 


many characteristics of aggregates, 
the design of portland cement con- 
crete, the strength and physical con- 
stants of concrete and the strength 
and characteristics of steel bars or 
cables and other metallic shapes. The 
methods in the Structural Section in- 
volve inspection of manufacture and 
sampling of the product in the large 
plants that produce concrete pipe, pre- 
stressed concrete beams, reinforcing 
steel, and structural shapes. Paint Sec- 
tion tests are concerned not only with 
testing paints and inspecting their 
manufacture but also with the com- 
ponents of reflective signs and high- 
way luminaires. 

These two volumes contain a store- 
house of accurate information on the 
business of testing highway materials. 


This is the "Bible’—Materials and 
Tests Lab version. The two-volume 
manual is the first one published in 
over twenty years and it took al- 
most two years to write and edit. 
Each of the eight sections in the 
Lab wrote its own procedures and 
Senior Field Engineer Homer Meier 
edited the manual. 
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SIGNING THE INTERSTATE 


Greenville Banner-Herald, on erection 
of long-awaited 
Next Exit,’ greets the motorist as he ap- 
proaches the State Highway 34 Inter- 
state 30 intersection. 


signs—'' ‘Greenville, 


Highway department crews installed 
the signs, which were constructed to 
withstand winds up to 100 miles per 
hour, Thursday. 

"The Texas Highway Commission re- 
cently approved a signing program for 
700 miles of Interstate highways on 
which construction has been completed. 


THE GOOD SAMARITANS 


The Laredo Times, saying—''Carolyn 
Pingleton, Times staffer, [was] full of 
praise for Texas Highway engineers who 
came to her aid Wednesday when she 
ran out of gas on her way to Laredo 
from San Antonio near Encinal. ‘They 
were very nice,’ she reported." 


BLACK MARKS 


Houston Chronicle, editorially — 
'Herewith another excerpt from my 
forthcoming book, 'How to Be a Traffic 
Slob’: 

“'A mark of the Complete Slob, in- 
stantly recognized by all, is the discard- 
ing of trash from the car window, or 
into the breeze from a top-down con- 
vertible. . . . 

‘It should be noted that for the pur- 
poses of this dissertation ‘slob’ is a bi- 
sexual word. There are just as many fe- 
male slobs as there are male slobs—per- 
haps more, since women use more facial 
tissues and many women find the com- 
bination of a lip-sticked tissue and an 
open car window almost impossible to 
resist. 
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Waco Tribune Herald, under Capitol 
columnist Sam Wood's byline—''High- 
way Engineer DeWitt Greer .. . states, 
one rolled up cigarette package can 
possibly clutter the vast expanse of Tex- 
as. What's one cigarette package be- 
tween Austin and El Paso? Not much, 
really, he says, except hundreds upon 
hundreds of empty rolled up cigarette 
packages, in a short time become truck 
loads of paper hanging in the brush, or 
forming white specks on the right-of-way 
the highway department tries to keep as 
tidy as your front lawn." 


PROGRESS VIA THE FREEWAY 


Houston Post, acknowledging that— 
“Home building activity has picked up 
considerably in Sharpstown and builders 
attribute the increase to the rapid prog- 
ress being made on the Southwest Free- 
way and the planned September 14 
grand opening of the $14 Million 
Sharpstown Center. 

"With a few months of fair weather, 
which highway engineers and contractors 
feel is overdue, traffic could be travel- 
ing over the entire 20-mile length of the 
Southwest Freeway by the first of next 
year." 


CUT-RATE 


Denison Herald, editorially—''The 
Texas Good Roads Association says .. . 
that primary highway improvement is 
mainly responsible for a steadily declin- 
ing motor vehicle death rate in Texas 
... the most dramatic improvement of 
all came in the last five years, which was 
the period of the greatest highway im- 
provement in Texas history... ."' 


San Angelo Standard-Times, in a re- 
port on this subject—'"'. . . highway im- 
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provement must continue or this trend 
could be reversed. . . . This is the system 
which is inadequately financed today. 

"'It is estimated by the Department 
of Public Safety [said the Texas Good 
Roads Association report] that the eco- 
nomic loss caused by traffic accidents in 
1960 was in excess of $350 million. This 
is a staggering sum, to be sure.’ 

"It estimated that the economic loss 
would have been $700 million instead of 
$350 million if the accident frequency 
and severity rate had been the same in 


1960 as in 1944." 
GOOD ROADS 


McKinney Examiner, in an editorial 
accolade for the Department—''Collin 
County is a county of good roads— 
nearly 1,700 miles of them, ranging from 
graded neighborhood trails to modern 
controlled-access highways. . . . 

"One U. S. highway and a half dozen 
State roads criss-cross the county; black- 
top Farm-to-Market roads are every- 
where, and improved county roads, some 
dirt and many rock-surfaced, connect 
every community. 

Both the Texas Highway Department 
and the County Commissioners Court 
are doing an excellent job maintaining 
our roads—keeping them in condition 
for travel in nearly any weather. They 
are to be congratulated." 


DISTANCE LENDS ENCHANTMENT 
- Port Arthur News, in a Chamber of 


Commerce column—''To really admire 
the Texas highway system, you have to 
get away from it—maybe it's like other 
things which you don't really appreciate 
until you've lost them. 

"Probably one of the chief virtues of 
the Texas highway system is the rather 


complete variety of signs that guide the 
motorist on most of the better roads 
. . . the feeling on returning to Texas 
highways from out-of-state is one of re- 
lief and pleasure. Despite its occasional 
faults, our highway system is pretty 
good!" 


A FAR CRY 


McKinney Examiner, musing—''To- 
day's modern four- and six-lane high- 
ways, complete with every known safety 
device such as controlled access, clover- 
leaf interchanges, and wide dividing 
strips between lanes, are a far cry from 
the sort of roads we had in this part of 
the country when first we began to drive 
an automobile." 


A MONUMENTAL TASK 
West Side Reporter (Houston), high- 


lighting excerpts from an article on the 
Interstate System in The Saturday Eve- 
ning Post—'' 'The largest single construc- 
tion project that man has ever under- 
taken can hardly fail to alter, in some 
degree, all of our lives... . 

''The National System of Interstate 
and Defense Highways, roughly a quar- 
ter of which is already in use... will 
stop and perhaps reverse the rotting of 
cities, change and enlarge recreational 
patterns and induce business and indus- 
trial migrations. It will generate new busi- 
ness and communities by the hundreds. 
It will damage others temporarily, and 
it will permanently shrink one roadside 
form of small-business opportunity . . . 


tour 


this is a magnificent national work. 


LOCALIZED INFORMATION 


San Antonio Light, noting—''Many lo- 
cal San Antonians from time to time 
have suggested that the freeway au- 
thorities consider a revision of their pol- 
icy regarding highway and street signs 
placed at the various entrances and 
exits. 

‘State and federal highway numbers 
are fine for tourists, truckers and other 
travelers. . . . But the average San An- 
tonian pays little attention . .. to the 
fact that what he knows as the Austin 
highway for example, is really U. S. 
ot eee 


“It would help if these familiar names 
could be noted under the highway num- 
bers for the sake of local taxpayers who 
use the freeways.’ 


A BIG SLICE 


Tyler Courier Times, via the Associ- 
ated Press from Washington—''Texas' 
share of the $818 million in federal aid 
highway funds released by President 
Kennedy will be $37,700,000. 

“The White House said Tuesday's 
directive was part of the acceleration 
of the highway program to spur the na- 
tion's economy. 

The funds ordered released comprise 
the allocation to the states for the sec- 
ond quarter of the 1962 fiscal year 
which began last July |." 


IN THE LEAD 


Dallas Morning News, telling that Tex- 
as leads nation in road building—''Over 
two-thirds of the Interstate Highway Sys- 
tem in Texas is either completed, under 
construction or at the right-of-way stage, 
the Bureau of Public Roads said Satur- 
day in a quarterly progress report." 


WAYS AND MEANS 


Stephenville Daily Empire, in a staft- 
written feature— The speaker for the 
day [at the Rotary Club luncheon] was 
John Blasingame of Garland who is em- 
ployed by the State Highway Depart- 
ment as senior landscape architect. His 
specialty is roadside parks... . 

The visiting speaker used as his topic 
the subject, ‘springing a leak in a new 
chain of thought.’ This dealt with ways 
and means of bringing about a better 
system of improvement of the highways 
as far as facilities for visitors and the 
traveling public are concerned." 


Tyler Courier Times, Rotary reporting 
—'Tyler District Engineer W. W. Potter 
told members of the Troup Rotary Club 
Tuesday that work on a modernization 
for State Highway 135 would begin as 
soon as sufficient funds were appropri- 
ated. 

"The Rotarians indicated they were 
interested in a revamping of the high- 
Wao as 


A REPRIEVE 


Corpus Christi Caller, explaining— 
“Dry weather during the summer months 
has speeded up the work of rebuilding 
of 26-mile stretch of State Highway 35 
in Aransas and Refugio Counties. 

“The work was started September 29, 
1960 and from that time through De- 
cember there were only nineteen days 
that Cage Brothers, the contractor, was 
able to keep crews working. A small 
amount of work was done in January, 
but rain prevented work during Febru- 
ary and part of March. 

“E. M. Ruth, assistant district highway 
engineer, said yesterday that the base 
work is now about half complete." 


Houston Post, asserting—''Few com- 
plaints were made by citizens Wednes- 
day as State Highway Department en- 
gineers explained a million dollar im- 
provement program for State Highway 
35 from Sims Bayou in Houston to the 
Brazoria County line." 


CONSTRUCTIVE CONSTRUCTION 


Vernon Daily Record, on a forthcom- 
ing highway project—''A section of U. 
S. Highway 287, west of Vernon, which 
has been termed by Texas Highway De- 
partment officials as one of the most 
treacherous in the state, is due for mas- 
sive improvements. 

"To cost in the neighborhood of 
$700,000, the construction will provide 
tor two double lane separated highways. 
It will necessitate building a parallel 
structure to existing facilities over Pease 
River, Fort Worth & Denver Railroad 
tracks, and a small creek just south of 
the railroad overpass." 


Waco News-Tribune, 


"First construction on the Interstate 35 


revealing— 


expressway through Waco may start 
early next year. 

Texas Highway Department expects 
to take bids in December on construc- 
tion of the expressway from south city 
limits to Highway 6; four-laning of La- 
Salle Avenue or the Temple Highway 
from Irving Lee Street to the Circle: 
replacing the Circle with a system of 
traffic channels controlled by signal 
lights." 
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Me Tes} 7 F->’ 


Frank Lively 
Travel and Information Division 


The “moonlighters’” are at work to make 
‘Texas highways safer at night. 

Engineers of the Texas Highway Depart- 
ment’s Materials and Tests Division are con- 
ducting tests of mercury-vapor lights for 
expressways (called luminaires) under actual 
road conditions. 

The tests—first of their kind in the United 
States—grew out of the fact that many 
mercury-vapor luminaires being used on 
Texas’ new expressways were not as good as 
they were supposed to be. 

The Highway Design Division of the De- 
partment stated in 1959 that the illumination 
furnished by many of the luminaires was be- 
low the minimimum requirement, and asked 


the Materials and Tests Lab at Camp Hub- 
bard in Austin to assist in drawing up new 
: specifications and develop adequate tests for 


checking the lamps. 

Two years went into the development of 
the tests, which are now in full swing at 
Camp Hubbard. At least two luminaires for 
each new expressway project are tested at 
random. 

The task of developing tests for the lights 
was assigned—oddly enough—to the Paint 
Section. Paint personnel, according to Prin- 
cipal Laboratory Engineer Harry Sandberg, 
were the only ones with experience in the ag ts aim ; 
photometric test used in evaluating retro- ; oe at PSE NNT 
directive sign materials. : 

All standards and specifications had to be 
made from scratch. Usually tests at the Lab 
are based on standards set by the American 
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Association of State Highway Officials, the 
American Society for Testing Materials, or 
the Bureau of Public Roads, but in this case 
there was no pattern. Until the Department 
started its own tests, the manufacturer’s data 
were the only factors in deciding whether or 
not to purchase the luminaires, 

The amount and intensity of illumination 
produced by the mercury-vapor lamp _ was 
mostly theory and had never been tested un- 
der field conditions—that is, with the reflec- 
tor, housing, lamp, and glass-prism refractor 
assembled as one unit and mounted on a pole. 
To test actual road conditions and_ the 
amount of light falling on the pavement, the 
THD engineers erected a standard aluminum 
light pole on the parking lot next to the Lab 
building at Camp Hubbard. They installed a 
hinge near the bottom of the pole and an 
electric motor to raise and lower it. This is 
to cut out the time and danger of using a 
ladder to install each luminaire to be tested. 

Sandberg said mercury-vapor lights are used 
on expressways because they offer more light 
for less power. The mercury-vapor lamp_ is 
only 400 watts and with the reflector and 
glass-prism refractor it must produce at least 
one-tenth foot-candle over a 45-foot by 160- 
foot area. Sandberg said a 400-watt incan- 
descent lamp would cast hardly any measur- 
able light from a 30-foot pole. 

To make sure the light is level with the 
ground when the pole is raised, a jig (plain 
metal bar) was welded to the pole so the lumin- 
aire could be lined up with it. This elimi- 
nates the job of leveling the light when the 
pole is erect. 

A grid pattern of small white crosses painted 
on the pavement, and ranging over a hundred 
feet on each side of the pole and more than 
80 feet in front and 30 feet in back, was laid 
out on a ten-foot module. There are over 
300 of these points where night readings are 
taken. 

Since most mercury-vapor lamps will burn 
brighter when they are first turned on, the 
luminaire to be tested is left burning eight 


With a full moon adding an “other-world” as- 
pect, Senior Assistant Engineer Joe Raska, with 
light "target" centered on one of over 300 
points, takes a light-meter reading on the latest 
mercury-vapor light being tested for express- 
ways. The target is dragged ten feet behind 
Raska's “tamale cart” so the small reading 
lights on the cart won't affect the readings. 
It takes Raska three to four hours each night to 
collect his data. 
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Raska installs a mercury-vapor 
lamp eight hours before he begins 
the night tests. The 30-foot light 
pole, located on the parking lot at 
the Lab's Camp Hubbard headquar- 
ters, can be lowered to make instal- 
lation of lamps easier and safer. 


—s_, 


Designated the “tamale cart” by 
Materials and Tests personnel, this 
vehicle contains the light meter 
and photo-voltaic {ten feet in front 
of cart) for testing illumination of 
expressway mercury-vapor lamps. 
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hours prior to the readings. One of 
the men responsible for testing the 
lights is Senior Engineering Assistant 
Joe Raska. It takes Raska from three 
to four hours each night to cover all 
the points and take his readings. 
During the summer Raska said he 
can’t take readings until about eight 
thirty. Testing equipment includes 
only two items, a “tamale cart” and 
a light “target.” Men in the Lab do 
some teasing about the cart which 
carries a light meter and small lights 
for notes. The cart is made of four 
steel shelves mounted on three bicycle 
tires and does resemble a Mexican 
tamale cart. Joe said he has threat- 
ened “to paint the thing red.” 
Before start, 
Raska checks the meter and light tar- 


illumination — tests 


get (Photo-voltaic) for zero reading 
with the target (Photo-voltaic cell) 
covered. Then he checks the system 
outside to be sure it reads zero. On 
a bright moonlight night, Raska usu- 
ally has to correct the meter slightly 
for moonlight as the maximum point 
intensity at the moon is about 0.8 
foot-candle, but this maximum in- 
tensity is not projected on the road- 
way surface. Joe said lightning and 
passing cars can play havoc with the 
readings. 

Next, he checks instruments placed 
on the ground near the pole. These 
include a voltmeter, ammeter, power- 
factor indicator, and a ballast which 
is furnished by the manufacturer with 
each light assembly. Minimum power 
factor requirement for each illumi- 
nation unit is 0.95. Unity, or 1.0, 
power factor means the voltage and 
amps are in phase. Minimum stand- 
ard for the ballast (a transformer that 
regulates the current and_ usually 
contains Capacitors to correct the pow- 
er factor) is that the power delivered 
to the lamp does not vary over 3 
per cent with a primary voltage fluc- 
tuation of plus or minus 13 per cent. 
This holds down the power costs for 
lighting the expressways. 

After the meter is checked, Raska 
starts the intensity of light measure- 
ments. The target sits on a small steel 
plate mounted on four model air- 


plane tires and is dragged ten feet 
behind the cart. This is to prevent 
the small reading lights on the cart 
from affecting the target. Then Raska 
makes his rounds of the more than 
300 points. 

On the following day, Joe plots 
the readings on graph paper. By con- 
necting points of the same foot-candle 
power, he obtains what roughly re- 
sembles a number of concentric 
ellipses. Toward the edges is the one- 
tenth foot-candle ellipse, and this is 
the critical point. (One-tenth foot- 
candle is the minimum requirement 
for expressways.) A rectangle 45 feet 
by 160 feet, with the luminaire 
mounted in the center of one long 
side, must fall within this ellipse or 
the luminaire is rejected. If there is a 
dark spot (less than 0.1 foot-candle 
inside the rectangle the unit also fails. 


But the light fixtures are not al- 
ways rejected on the illumination test. 
There are a number of structural 
qualifications the luminaires 


For example, 


must 
they must be 
sealed from weather and bugs, have a 
porcelain socket specially designed to 
resist removal of the lamps so that 
they can't vibrate out; and have 
a manual safety lock. Sandberg said 


meet. 


the manual safety catch is to prevent 
the prism refractor and retainer from 
falling and knocking the maintenance 
man off the ladder when he opens 
the luminaire to service it. 


“When a man has to service a lu- 
minaire on a busy bridge or express- 
way, he is taking his life in his hands 
because the traffic can’t be barricad- 
ed,” Sandberg said, “and therefore, to 
prevent the need for servicing lumin- 
aires very often, we insist the fixture 
have a low maintenance factor and 
a long life” (long-life lamps, no paint- 
ing, self-cleaning refractor, weather 
and insect-proof seal). 

With the new standards set up by 
the Materials and Tests Lab, THD 
engineers are now getting an even dis- 
tribution of light on expressway pave- 
ments at a lower cost and longer life 
of the fixtures, and the motoring pub- 
lic is getting a 
highway. 


safe, well-lighted 


IN report on 


HE problem of water damage to asphalt 
paving mixtures is not new. In recent years, 
however, the possibility of severe damage seems 
to have increased in certain areas of the Texas Panhandle. 

This may be due to such things as changes in the char- 
acteristics of the mineral aggregates used, changes in the 
properties of asphalt cements, changes in the weather 
cycles, or the tremendous increase in the volume of traffic. 

Damage begins in the form of a surface raveling or 
stripping, particularly in the fine portion of the mix. As 
raveling progresses, the larger aggregates are lost. In a few 
cases, this erosion has resulted in complete failure of the 
hot-mix surface course. 

Four factors seem to be necessary to produce such fail- 
ures: (1) A paving mixture that has poor adhesion between 
the asphalt cement and mineral aggregate in the presence 
of water, (2) A volume of traffic that is relatively large, 
however, it need not be composed of heavy vehicles, (3) A 
recently placed surface course, and (4) The presence of 
moisture, either in the form of snow or a prolonged rain. 

Over a year ago, Charles W. Smith, District Engineer at 
Amarillo, directed his District Laboratory to investigate 
these failures and attempt to find possible ways to prevent 
future failures of this type. 

Since it was obvious that nothing could be done about 
the factors of trafic volume, newly placed paving, or con- 
trol of the weather, laboratory investigations were con- 
fined to the paving mixtures. Furthermore, since the lab- 
oratory did not have qualified personnel or necessary 
equipment to run tests on the asphalt cements, most of 
the work was necessarily on the mineral-aggregate portion 
of the mixtures. 

The local aggregate is a hard gravel, primarily siliceous 
in nature. Sands in the area are also of this type. Most 
of the paving mixtures were composed of this gravel, 
crushed so that at least 85 per cent of the material had 
more than one crushed face, plus the crushed screenings, 
plus a small percentage of a clean field sand to correct 
discrepancies in the gradation. 

This material was about as clean as it is possible to 


Hydrated Lime 


or use in experimental 


hbot-m1x aspha ltic concrete 


By Richard C. Crandall 
Senior Laboratory Engineer 
and 
Fred L. Finke 
Chief Laboratory Assistant 
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produce in a commercial gravel plant. 
It exceeded all specification require- 
ments for quality as measured by the 
Plasticity Index, the California Sand 
Equivalent Test, and the Los Angeles 
Abrasion Test. 

Paving mixtures that had failed met 
all specification requirements for gra- 
dation, density, and stability. In ad- 
dition, they looked good, laid and 
rolled satisfactorily, and in general 
gave an excellent appearing job. 

With these facts in mind, the lab- 
oratory decided to concentrate on 
ways to improve the bond between 
the asphalt and the mineral aggregate 
in the presence of moisture. 

A home-made Shaking Strip Test 
was devised with the following  pro- 
cedure. First, a 300-gram sample of 
the hot mix to be tested is placed in 
a Quart mason jar. After curing at 
room temperature for 24 hours, the 
sample. is covered with 300 c.c. of 
80°F tap water. This water-covered 
sample is allowed to stand for two 
hours, then the jar containing the 
mix and water is placed in a mechan- 
ical shaker and agitated for fifteen 
minutes. At the end of this shaking 
period, the mix is examined visually 
for evidence of stripping. Results are 
not quantitative, but they can _ be 
readily compared with other mixes. 

In an effort to simulate the abrasive 
action of vehicle tires on the surface 
of a wet hot-mix pavement, a Sub- 
merged Abrasion Test was developed. 
Specimens for this test are mixed and 
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molded in accordance with procedures 
set forth in Texas Highway De- 
partment Bulletin C-l4. They are 
four inches in diameter by two 


inches high and are the same as 
specimens intended for test in the 
Hveem Stabilometer. After curing 
for 24 hours at room tempera- 
ture, the specimens are completely 
submerged in room-temperature tap 
water for another 24 hours. At the end 
of this soaking period, the first brush- 
ing of the specimens is done. Then 
they are brushed at 24-hour intervals 
until a week has elapsed. A common 
wire cleaning brush, six inches by 
one inch is used. Twenty strokes of 
this brush (ten across and ten back) 
constitute a brushing. Approximately 


Three days of cold rain plus a high 
volume of traffic caused this fail- 
ure on a newly placed section of 
asphaltic concrete surface. 


four pounds of pressure are applied 
to the brush with each stroke. To 
maintain uniform technique, the op- 
erator frequently checks the brush 
pressure on a scale platform. All 
brushings are performed with the 
specimens submerged; in fact, the 
only time the samples are removed 
from the water is for inspection. Aft- 
er each brushing, specimens are ex- 
amined visually for loss of material. 
This test, like the previously described 
strip test, is not quantitative. It does, 
however, provide a_ striking visual 
comparison of the water-resistant 
characteristics of various paving 
mixes. 

A modified A.S.T.M. Immersion- 
Compression Test was utilized to pro- 
vide one procedure that results in 
definite numerical answers. Speci- 
mens four inches in diameter by four 
inches high are molded in a standard 
Texas Highway Department gyratory 
shear press with a modified molding 


Top row of mason jars contain lime-slurry-treated mix; bottom row con- 
tains untreated mix. From left to right: Jars 1 contain the dry mixes; Jars 
2 have been placed in water for static soaking; Jars 3 have been agi- 
tated for one minute; Jars 4 have been agitated for five minutes; and 
Jars 5 have been agitated for fifteen minutes. In the jars agitated for 
fifteen minutes, the top jar containing the lime-treated mix shows no 
appreciable stripping, while the bottom jar of untreated mix shows a 


definite stripping and loss of fines. 


Din. 


Brushing specimens in Submerged Abrasion Test. 


assembly. These specimens are gy- 
rated one time at 300 pounds gauge 
pressure to aid in orientation of the 
ageregate particles. Then the gauge 
pressure is raised to 2,500 pounds 
(this amounts to 1,588 psi on the 
specimen) and held for 30 seconds be- 
fore release. ‘The molding assembly 
is arranged so that pressure is ap- 
pled equally to top and bottom of 
the specimens. The mixes are molded 
at a temperature of 250°F. (This par- 
ticular molding procedure was found 


Laboratory Mixes 


Specimens after Submerged Abrasion Test. 


by trial and error to produce uniform 
specimens of a density comparable 
to that usually found in the hot-mix 
pavement immediately after rolling.) 
The specimens are molded in groups 
of six as near alike as possible. All 
six specimens are cured overnight at 
room temperature, then the individu- 
al density of each is determined. The 
group of six specimens is then d1- 
vided into two test sets of three spe- 
cimens each in such manner that the 
average density of the two test sets 


Specimens after Submerged Abrasion Test. 


will be nearly the same. One set of 
three specimens is tested dry. The 
other set is tested wet, after having 
been immersed in 120°F water for 
four days. Both sets are tested at 
Tiree 
Values are recorded as “wet strength” 
psivand © dry strength psi. Pest re- 
sults are shown as “Index of Retained 
Strength,” which is actually the per 


unconfined compression. 


cent of the strength of the dry speci- 
mens still present in wet specimens 
after water damage has occurred. 


* 


Laborearo ry Mixes 


Specimens after Submerged Abrasion Test. 
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TABLE | 
GRADING OF AGGREGATES 

Aggregate A B Cc D E F G 

So %, ’, y, , %, ¥, Y, 

+5, 0 0 0 O06 0.68 
5-5 30. 25 28 lk 
l/, 380 390 404 2 8 aT 
/4-10 19.0 {75 17.1 194 16.8 19.8 174 
Total+10 60.0 59.0 60.4 587 595 BATE 3a 
10-40 12.1 167 13.4 18.5 18.3 20.8 24.6 
40-80 16.5 16.1 11.8 14. | HE 5 14 75 
80-200 84 6.1 95 63 A 56 42 
Minus 200 3.0 2.1 49, 2A 3.6. IZA 546 
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 


Aggregates A through F are gravels and sands, mostly siliceous. 
Aggregate G is a hard gray limestone and limestone screenings. 
Aggregates E and F are from sources considered unsuitable for use in 
asphaltic concrete and are experimental only. 


In any discussion about the quality 
of asphaltic concrete, the first point 
mentioned is cleanness of the aggre- 
gates. So, the first experimental mixes 
were made up using laboratory-washed 
aggregates. The result of tests on 
these mixtures showed some improve- 
ment, but since commercial produc- 
tion of such material was considered 
impractical, this line of approach was 
abandoned. 

The next experiment involved ad- 
dition of higher percentages of asphalt 
cement; in fact, a full per cent above 
optimum was tried. When tested, this 
rather rich mix showed slightly more 
resistance to water damage. However, 
the surface of specimens still eroded 
rather easily when subjected to the 
Submerged Abrasion Test. 

A series of mixes containing difter- 
ent admixtures or additives were 
tried. These included rubber com- 
pounds and commercial antistripping 
agents. Most of these were added to 
the asphalt. Tests on these mixes 
showed either no improvement or lit- 
tle improvement as far as the ten- 


Press and modified molding assem- 
bly for making four-inch by four- 
inch Immersion-Compression speci- 
mens. 
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dency to lose the bond between ag- 
gregate and asphalt in the presence 
of water. These additives may have 
improved the mixes in other ways— 
such as durability—but they did not 
appear to be the answer to the main 
problem. 

At this stage of the investigation, 
the possibility of using hydrated lime 
as an additive was considered. J. R. 
Harris, Supervising Field Engineer in 
Construction Division, pointed out a 


research paper in the Proceedings of 
the Highway Research Board that 
dealt with the use of lime as a dry- 
mineral filler. In addition, results of 
some tests using lime as a dry filler in 
Colorado highway work were ob- 


tained. After studying all the readily 
available reports on the use of lime 
as an admixture in asphaltic concrete, 
a series of tests were undertaken. 


Laboratory mixes were prepared 
using one per cent lime as a dry- 
mineral filler in the aggregate. Spe- 
cimens were molded from these mixes 
and subjected to the Submerged 
Abrasion Test. These specimens 
showed a very marked improvement 
over the raw control samples, but 
still the stripping problem was not 
completely eliminated. 


Lime was blended with the liquid 
asphalt to result in 1 per cent lime 
being added to the mixture. Mixes 
made using this lime-asphalt blend 
were tested. Results indicated no ap- 
parent effect on the water-resistant 
properties of the materials. 


Finally, the addition of hydrated 
lime to the aggregate in the presence 
of water was tried. The amount of 
lime added was | per cent by weight, 
based on the weight of the aggregate. 
Amounts of water added were varied 
from about | per cent to 4 per cent 
by weight of the aggregate. The wa- 
ter-lime admix was added to the ag- 
gregate in the form of a slurry. After 
thorough mixing of the lime slurry 
and aggregates, the resulting material 
was oven-dried and heated to the 
proper temperature for mixing with 
the asphalt cement. The asphalt was 
then introduced and mixed with the 
lime-treated aggregate. Specimens 
were molded from these mixtures and 


None LEE 


AE, IMMERSION-COMPRESSION TEST DATA 
Abrorbed Index of 
Aggre- by = Retained 
gate | No. Wet Spec. Strength 
None- ZA - omitted 75.2 

3 Hydr. Lime 100 Aggr. omitted 89.3 

| None = — omiffed 76.3 

Hyde. Lime Agar omified 95.4 

Ne Z ; — omitted” 77.0 

Z eZ: ime 4 Agar. omitted? 913 

ZZ = omittes” $3.1 

A Za Agge omitted 91.0 

None ZEA Zz omitted 63.4 

g ‘Hysr. Lime 100 Aagr omitted 2 95.9 

5 | None — Ze Ze 313 =—-*53.0 

Hyde. lime 100 Aggev Dry PAG 747 

Hydr'lime 1.00 Z co 2 

Z ee 1 

4 P26 973 

dr g 137993 

None — — — 373 52.2 

Additive-X 00 «Asphalt —_Liquid 3.76 59.3 

Special Spl. Special Spl. 2.76 58.8 

Hydr. Lime $00 Aggr. Slurry 1.13 96.4 

None a — — omitted 25.9 

g Hyde Lime AQ -Aggr Slurry g omitted — 75.7 

g None = — = = 172 Wi 4 449 234 
Ze Hydrlime 7 425 Aggr Slurry Ze NAAR TADS ANB? 1.97 753 
Z Agi Gme 200 Aga Shuey 40 [66 “be 225 (90 927 
Ze Hyder. lime 3.00  Aggr. Slurry 7 40 $53 2720 2513 150 92.4 

Si g 


(860 1.60 767 


* These mixes were made in a hot mix plant, all other 
mixes were made in the laboratory. 


: ddition of lime is in slurry form, the slurry was 
€cold aggregate. In plant mixes this was done 
troduction info the drier drum. LZ 
ee The per cents of lime edded are all by weight, based on 
the weight of the aggregate. 
B-2: The dry lime was added as a mineral filler to the cold 
aggregate before heating and adding asphalt. 


tested. Results were excellent on all; 
however, a rather unexpected fact be- 
came apparent. The amount of water 
added to the aggregate seemed to be 
critical. A noticeable loss in bene- 
fits of the treatment was observed in 
the mixes made with less than 3 per 
cent moisture. Mixes made with more 
than 3 per cent moisture showed no 
increased benefit over those at 3 per 
cent. 

Based on results of the tests made 
both on raw untreated mixes and on 
mixes containing additives, the fol- 
lowing conclusions were made: 

(1) The raw, untreated mixes were 
susceptible to water damage. 

(2) the most effective additive test- 
ed was hydrated lime. 

(3) Addition of 1 per cent lime and 
about 3 per cent water to the aggre- 
gate before drying appeared to give 
optimum results for this particular 
combination of asphalt and aggregate. 


NOTES 


C2: The dry lime was added as a mineral filler direcily 
into the pugmill, just prior to addition of the asphait. 
- D2: Additive-X was a commercial, heat stable. liquid. 
antistripping agent. The 2 per cent added is by weight. 


7 based on the weight of the asphalt. 


D-3: The asphalt used was a special experimental 135 
penetration asphalt. 

None of the PI. or Sand Equivalent fests shown were run 
on material that had been through the plant dryer drum 
and dust collector. 


Having found, in laboratory mixes, 
what seemed to be the best possible 
solution to the problem, the next 
question involved the feasibility of 
applying the lime-slurry treatment to 
ageregates in a hot-mix plant. The 
Amarillo contracting firm of Gilvin 
and Terrill, Inc., was consulted on 
possible ways to add the lime and 
water on a production basis. After 
careful study of several methods, Gil- 
vin and Terrill suggested the addition 
of the slurry to the cold aggregates 
at a point between the cold-stone 
feeder and the hot-mix plant dryer 
drum. This method, however, gave 
rise to another question. Would the 
beneficial reaction of the lime treat- 


Lime silo, lime-batching scales, 
slurry mixer, and slurry storage 
tank, are pictured. 


ment take place during the very short 
time involved in the passage of the 
aggregate through the dryer drum? In 
all previous laboratory work, the 
lime-slurry-treated aggregates had 
been gradually dried and heated in an 
oven over a period of time. 

Before proceeding further, addition- 
al tests were made in the laboratory. 
These involved rapid drying and heat- 
ing of lime-slurry-treated aggregates. 
One per cent lime and 3 per cent wa- 
ter were added to the cold aggre- 
gates and mixed. This mixture was 
immediately spread on a red-hot steel 
plate and flash dried and heated with 
a blow torch. Asphalt was added and 
tests were made on the resulting mix. 
Results of these tests were comparable 
with the results of previous labora- 
tory tests. 

After consideration of all the test 
data and information, District Engi- 
neer Smith agreed to the experi- 
mental use of the lime-treated ma- 
terial. Field changes to authorize use 
of this material at additional cost 
were submitted and were approved 
by the Construction Division of the 
Highway Department and the Bureau 
of Public Roads. 

Gilvin and Terrill modified their 
hot-mix plant to provide for addition 
of the lime slurry to the aggregates at 
a point between the cold-stone feeder 
and the dryer drum. This admixing 


Dry Lime 
Bach 


Scales 


operation functions in the following 
manner. Lime is received in bulk form 
and stored in a silo equipped with 
batch scales. From this silo, lime is 
weigh batched into a slurry mixer 
where the proper amount of water is 
added to form the slurry. After mix- 
ing, the slurry is discharged into a 
storage tank equipped with agitating 
paddles to keep the lime in a uniform 
suspension. From this storage tank, 
the slurry is pumped to a precision 
dipper-type feeder. The untreated 
aggregates are brought from the cold- 
stone feeder on a conveyor belt. This 
belt discharges the aggregate into a 
twin-shaft continuous pugmill mixer. 
At the same time, the slurry feeder 
introduces the proper amount of lime 
slurry into this pugmill. After thor- 
cough mixing, the treated aggregate 
discharges onto a second conveyor belt 
which carries it directly to the hot- 
mix plant dryer drum. From this 
point on, the aggregate is handled in 
a conventional manner. 

Prior to beginning actual produc- 
tion, the laboratory prepared graphs 
and tables giving all the necessary in- 
formation for making slurries of var- 
ious concentrations and for feeding 
the proper amounts of these slurries 
to the aggregate. By experiment, it 
was determined that a 40 per cent 
lime slurry (40 pounds of lime to 60 
pounds of water) was about as thick 


a mixture as the equipment would 
handle. The use of this 40 per cent 
slurry, at the rate necessary to add 1 
per cent lime to the aggregate, re- 
sults in the addition of 114 per cent 
moisture. If a 25 per cent slurry (25 
pounds of lime to 75 pounds of wa- 
ter) is used to introduce the 1| per 
cent lime, the resulting added mois- 
ture becomes 3 per cent. Actual choice 
of the proper strength slurry was de- 
pendent on the amount of natural 
moisture in the aggregate. The ob- 
ject in this particular case was to in- 
sure the presence of approximately 3 


TABLE III 


LABORATORY 
CODE 


ADMIXTURE 


None 
1% Lime, Dry 
1% Lime, Slurry 


None 
Additive-X 

Spl. Asphalt 

1% Lime, Slurry 


ASPHALT 
CEMENT 


TEST RESULTS 


Cohesio- 
Meter 
Values 


Hveem 


Stability 


327 
345 


89 

85 

ES 
157 


NOTE: The above specimens were two inches high by four inches in 
diameter, molded by Standard Texas Gyratory shear procedure. 
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General view at hot-mix plant. 


per cent moisture in the aggregate- 
slurry mixture. Slurries of 25, 30, and 
35 per cent were used during produc- 
tion of the experimental paving 
mixes. 

The slurry was fed on a gallons- 
per-minute basis. The cold-feed ag- 
gregate flow was calibrated on a tons- 
per-hour basis. The previously men- 
tioned tables provided data to deter- 
mine the proper number of gallons 
per minute for any tons-per-hour 
cold-feed flow. This system worked 
well and provided adequate control 
of quantities. 

Last October, the first experimental 
section of this lime-treated asphaltic 
concrete was laid on a section of the 
Amarillo-Canyon Expressway. Work 
was done by Gilvin and Terrill, Inc., 
under the direction of Byron Reese, 
Amarillo Expressway Engineer. Other 
sections were laid during the next 
two months. In all, approximately 
17,000 tons of the treated hot mix 
were placed. 

Except for the separate setup to 
add lime to the aggregate, no special 


equipment or methods were employed 


by the contractor during this con- 
struction work. All phases of the mix- 
ing, laydown, and rolling operations 
were carried on exactly the same as 
if the mix used had been convention- 
al, and no difficulties were observed in 
any of these operations. 


Laboratory samples were taken 
from the plant mixes. When tested 
by means of the Shaking-Stripping 
Test, Submerged Abrasion Test, and 
the Immersion-Compression Test, 
these plant mixes gave results fully 
as good and perhaps better than the 
earlier laboratory mixes. This seems 
to prove that the beneficial effect of 
the lime would take place in the dry- 
er drum, and that the lime would not 
be blown out through the plant’s 
dust-collection system. 

Only one laboratory test did not 
show a marked improvement for the 


lime-treated material. This was the Rote Di vregare 
Hveem Stability Test. It appeared, Slang & Bised Ee fone 
for this material, a somewhat lower Mes Y O77 


Seeder 


laboratory stability could be expect- 
ed. However, the stability values of 
the treated material were generally 
above the minimum 35 required (most 
were 35 to 40), and were considered 
adequate. A possible explanation for 
this decrease in laboratory stability 
is the fact that the treated mixes ap- 
peared to have a thicker asphalt coat- 
ing on the larger aggregates than did 
the untreated mix. This thought is, of 
course, only speculation and may not 
be correct. 

Additional laboratory specimens 
were cut from the completed pave- 
ment after the contractor had com- 


Lime slurry is mixed with the cold-feed aggregate. After mixing, the 
treated aggregate goes directly to the dryer drum on another belt 
conveyor. 


Cold Feed | 2] Kote Die 
: ay Raw /f7eg7 Nerv 
| Belt MELEE prom Colt if mere? 


; 
} 
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By-Pass ‘By 
ponvey or BINS 


Arrangement of equipment at the 
continuous pugmill mixer where the 
lime slurry is mixed with the cold- 
feed aggregate. The bypass con- 
veyor is a device to bypass the 
mixer when conventional type as- 
phaltic concrete is being produced. 


from 
~\ SIpvage 


\ Baia 
\ 


: | : \ 
O This belt goes \ 
fo dvyer SruLm 


pleted his rolling operations. Extrac- 
tion tests on these samples showed 
that the asphalt contents and aggre- 
gate gradations were very close to the 
design figures. Road (in place) densi- 
ties were all above the specified 95 
per cent of the corresponding labora- 
tory density. Portions of this material 
were reheated and molded for Hveem 
Stability Tests. Results of these sta- 
bility tests were somewhat higher 
than the results obtained on samples 
taken from the mix prior to place- 
ment. 

These test sections of lime-treated 
hot mix performed well during this 
past winter. No evidence of water 
damage has been noted. Appearance 
of the surface has shown no appre- 
ciable change since it was placed last 
fall. 

Future observation may reveal oth- 
er advantages, or possibly disadvan- 
tages, of lime treatment. These ob- 
servations will concern such items as 
stability under traffic, cracking of the 
mat, and long-range durability of the 
surface. Characteristics of this nature 
could not be determined in the 
laboratory. 

One intriguing question was asked 
several times during production of 
this material. How can it be readily 
determined that a particular sample 
of asphaltic concrete has been treated 
with the proper amount of lime? The 
best answer, of course, is to provide 
for adequate plant inspection and 
control of materials so that proper 
treatment is assured. No test proce- 
dure has been available that will ac- 
tually show the amount of lime used 
in the finished product. However, 
either the Shaking-Stripping Test, the 
Submerged Abrasion ‘Test, or the 
Immersion-Compression Test should 
demonstrate the adequacy of treat- 
ment. 

Treatment of the local aggregates 
with hydrated lime has apparently 
been successful. The results of tests, 
both on laboratory mixes and plant 
mixes, have shown a substantial im- 
provement in the water-resistant prop- 
erties of these materials due to this 
treatment. It should be emphasized, 
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COMPOSITION AND APPLICATION OF LIME SLURRY 


4% Balk 


DATA FOR MAKING LIME SLURRY - 


APPLICATION 


COMPOSITION - 
OF SLURRY 


Gal./min. | Per cent 


of Slurry | by wt. of 

required Water 

to yield added to| Per Cent 

1% Lime material Lime 

based on | by adding] {by weight 
100 ton/hr.} the slurry] besed on 
of Slurry production | as at left ota! Slurry} 


Per Cent Pounds 100 
Lime Gallons of Lime (% Bulking 
{by weight | of Water {for 100 based on 
based on | (assume | Pounds Gal. of orig. volume 
total slurry) | 1CO gal.) |of Water | Water) of Water) 
20 208.3 15 


1.868 ; 17.84 4.00 20 


221.4 


1.973 ; 16.89 3.76 2i 


234.9 


2.081 é 16.02 3.55 22 


5 
i. 
2B 248.8 1.136 2.190 Z 15.22 3.35 | 23 
= 5 263.1 1.143 2.302 2 14.48 3.17 24 
25 2717 1150 2.415 E 13.80 | 300] 25 
Sie 292.7 1.158 2.528 i 13.19 | 2.85 26 
Ee 308.{ 1166 12.62 270 = OF 
ee 323.9 L174 12.08 257 28 
Le 340.2 1.182 14.58 | 2.45 29 
30 357.0 1.191 14.42 233 30 
ZF 1.200 10.69 2.23 31 
Ze 1.210 10.29 | 213 | 32 
33 1.220 9.91 203° |= 33 
34 1231 956 194 | 34 
35 1.242 9.23 186: | 2o36ees 
36 1253 ~ 8.91 (782 | See 
31 1265 8.62 170. | 33 
38 4277 634 | 63 | ee 
BE 1.288 8.06 156 39 
“40 4.300 7.80 150 |. 40 
4i 1.313 7.56 1.44 4] 
4D 1326 7.33 1.38 | 42 
ZEB 1.340 7M 132 43 
Ah 1.355 6.90 1.27 44 
45 1.370 8.70 1.22 45 
46 1.384 6.50 1AT 46 
47 1.399 6.3! {|= 47 
48 1415 13 10s | 48 
49 1432 5.98 1.04 | 49 
50 1.450 580 | 1.00 | SO 
NOTES 
@ To make a slurry using a certain number of gallons of © Raite of application of Slurry for other than 100 ton/hr. 
water: Ibs of Lime=_ C2! of Weter used x Ibs of limefor 100 production: Correct Gal./min. == Gal./min. for 100 
gal. 100 ton/hr. x Acteal sonst fe. 
e 2 = 8 certain — a oo e The per cent bulking of the various soe — was 
Se ee ee ee a ee 
® Gal. of Slurry = se owe LEE x Gal. of Slurry for fable may not be correct for other hydrated limes. 
100 gal. water. 
eee z 2 Le os 


however, that the use of a hydrated 
lime admix is not to be regarded as 
some sort of cure-all for all the com- 
mon ailments connected with asphal- 
tic concrete paving. Certain combina- 
tions of asphalt and aggregate may 
not react in quite the same manner 
as the local materials. Many materi- 
als do not require any such treatment, 
and is is possible that the use of 
lime in some instances could be detri- 
mental instead of beneficial. The de- 
cision to so treat a particular com- 
bination of materials should be made 
only after a thorough laboratory in- 
vestigation. In addition, this treat- 


ment is not proposed as a substitute 
for good construction practice. The 
same care must be exercised in laying 
and rolling the mat as would be used 
with a conventional mix. As with any 
asphaltic concrete surface, adequate 
density in the completed pavement is 
essential to a successful job. 

- A few test results are shown in the 
various illustrations. These include 
both raw materials and materials con- 
taining additives. Aggregates E and F 
are strictly experimental materials of 
rather low quality. Neither would be 
considered for use in paving mixtures 
in this District. 


The Sun Has Riz. 
The Sun Has Set, 
And Here We Is, 
In Texas Yer .. 


Comments... from the Traveling Public 


@ As a Californian just returned 
from your state, I wish to compliment 


“your committee and commission on 


the beautiful, versatile, and useful 


_ roadside parks. Not only are they stra- 
tegically placed for utility to the 


traveler, but many have breath-taking 
scenic views and all are sturdy yet 
handsome. I had not seen a stile over 
a fence since a school child, so they 
were also of interest. Iwo extra nice 


ones with views we visited were at the 


Pecos River going south from San 
Antonio, and overlooking the valley 
in which Shefheld is located. Besides 
having nice parking and_ picnicking 
spots, they were well posted. For that 
matter, all of your highways and 
turnoffs are extremely well marked. 
California could well take a page 
from. your book in these things. Please 
keep up the good work for your 


oes oo 
visitors! Mrs. E. P. Williams 
Rialto, California 


@ Liked the roads, spaciousness, 
ease of driving, roadside parks. Dis- 
liked the wind which no one can con- 
trol. Wish you would name places on 
your colorful map pictures. 


Santa Ana, California 


@® (Herewith are excerpts from a 
letter sent to District 14’s Ed Blue- 
stein, District Engineer; and ‘Travis 
Long, Expressway Engineer; from an 
Austin woman regarding an express- 
way section being constructed in front 


of her home and in her neighbor- 
hood.) 

My gracious! You had the weeds 
and grass cut again yesterday, before 
I'd even found a few minutes to write 
my thanks for the first cutting on 
June 22nd. (Then came the rains!) 

Believe me, | am most appreciative, 
and. now, I am encouraged to 
help make the whole picture pleasing 


+. by working at my own (and your 


designated) areas .. . so: all is Well 
Thank you. 

My ambition is renewed; my lassi- 
tude, or pessimism is. gone; I’ve 
mowed my carpet grass and edged it 
and even poured kerosene on the Fire 
Ants (and nearly ruined the grassy 
yard) all in good time and good 
humor... so you see the power of 
the mind when things work out! 

Now, when you drive my “2 bits” 
worth, stop to be glad with me that 
even my foot (famous because I sewed 
it up... not because I so badly cut 
it) is practically healed. Only a small 
scab holds on, with one stitch in it, 
to show the place of injury of nearly 
six weeks ago. 

No slightest doubt but that both 
of you had many pressing matters to 
attend, yet you gave thoughtful time 
and consideration to my depressed 
spirits, lifting them until I again 
whistle while I work. 

Therefore Bahala-Ha (Come What 
May) I’m FOR you. For sure. 

Mrs. Lora M. Lee 
Austin, ‘Texas 


® Two things have taken place in 
my area recently which cause this 
letter. 

1) Trimming some trees. which 
were obstructing travel view. 

2) Placing some dirt along the back 
slope in front of my place. 

These two small things, as I view 
them, are much larger than would 


appear on the surface. It may be that 


you have saved a serious wreck by the 
tree-trimming . . . it certainly aided 
my view of trafhc when approaching 
Highway 7. The dirt placement will 
correct a drainage matter, 

John Q. Public is a hard person to 
get a compliment from, but he will 
bellyache on the least provocation. 
The writer feels that “John” should 
be just as quick—or more so— to tell 
of a thing well done, as he should 


be to complain. M. Q. McDowell 
Center, Texas 


® The service at the Tourist In- 
formation Station is always good and 
the courtesies could not be improved 


upon. Lake Charles, Louisiana 


® Good roads and getting better 
all the time. Speed limit should be 
70 in daytime! 
A. R. Brooks, 
Summitt, New Jersey 


@ We like your highways and your 
roadside parks. They are among the 
best in the country. 

Los Angeles, California 
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Te aud Prom Our Readers 


The Texas Highway Department 


has achieved the National Safety 
Council’s Award of Honor for 1960. 
This is the highest award given by 
the Council, and less than 10 per cent 
of plants enrolled for Council mem- 


bership receive it in any year. 


The Wall Street Journal reports 
that female flaggers are being used by 
Iowa contractors on repair jobs. 
“They do a much better job than men 
because motorists aren’t so irked at 
having to slow down when they see a 
pretty girl,” it quotes a highway com- 
mission spokesman as saying. It adds 
—“The girls—they’re college students 


—wear shorts and straw hats.” 


In July, approximately 124 em- 
ployees and friends gathered for a 
chicken barbecue on the occasion olf 
Wee Ed from the 


Suter’s retirement 
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HAT FRA 


Depariment. A Supervising Resident 
Engineer in District 20 at the time 
of his retirement, Suter started out as 
a Chainman in 1921. 

In the course of the evening a treas- 
ure chest disclosed Suter’s past, pres- 
ent, and future. The past was rep- 
resented by his first baby cap, the 
present by his stamp collection, and 
the future by a space ship which con- 
tained in the nose cone $98 from fel- 
low employees to be used for lapidary 


eq uipment. 


SSWELL COUNTY 


About Our Pictures... 


At the intersection of State High- 
way 259 and Sate Highway 64, near 
Price in East Texas, the passing mo- 
torist can see the tops of a number 
of Texas’ famous oil derricks, as pic- 


tured on this month’s cover. 


Inside the front cover is another 
of those pictures from the past—no 
facts available on location or exactly 
what is being done. Pavement is 
being laid, possibly premix. Anyone 


for the “good old days’’? 


At the bottom of this 98-foot cut 
pictured inside the back cover lies 
F. M. 284, leading into Palo Duro 


Canyon from the scuth side. 


TEXAS HIGHWAY COMMISSION 


HERBERT C. PETRY JR. Chairman 
CHARLES F. HAWN Member 
HAL WOODWARD Member 


D. C. GREER State Highway Engineer 


Texas Highways 


TEXAS HIGHWAYS, official journal 
of the Texas Highway Department, is 
published in the interest of highway 
development in Texas and for depart- 
mental education in the improvement 
of construction, maintenance, and op- 
eration. 


TEXAS HIGHWAYS is available to 
the general public on a subscription ba- 
sis at $3.50 annually, or it can be pur- 
chased for 35 cents a copy. Subscrip- 
tions, inquiries, material, or manuscripts 
should be directed to the Editorial Of- 
fice, Travel and Information Division, 
Texas Highway Department, Austin 14, 
Texas. 
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